SUMMARY
INTRODUCTION
The incidence of malignant melanoma (MM) is on the rise worldwide, with a 5% annual increase in patients newly diagnosed with melanoma. Melanoma is among the leading types of skin cancer. Unlike other skin cancers, it tends to metastasize rapidly to other organs. The most affected are the populations living in sunny countries such as New Zeland and Australia (1). The incidence of melanoma is higher in countries close to the Equator, but many cases also occur in Europe. The highest numbers of cases are reported in Switzerland, the Netherlands, Denmark, Norway, and Sweden (1) (2) (3) (4) . The prevalence of melanoma in the hispanic population of the USA is about six times lower than in the Caucasian population (4, 5) . In the Afro-American population the prevalence is even twenty times lower (3) . The epidemiological data show a constant 4-6% rise in incident cases of melanoma annually (6) . In the Czech Republic, 2,044 cases of malignant melanoma (1,086 in males and 958 in females) were reported in 2011. Melanoma was the ninth most common cancer to be diagnosed in this country in 2012 (7, 8) . The highest incidence of malignant melanoma in the years 2003-2011 in the Czech Republic was detected among men and women in Prague (9).
The increasing incidence of melanoma is often explained by improved diagnosis of early stages of this malignancy. Nevertheless, an expected proportional reduction in advanced stages of melanoma has not been observed and, therefore, the involvement of other factors should be considered. A possible explanation is low efficacy of melanoma screening in the Czech Republic, as it is not targeted at the population groups with the highest prevalence of melanoma.
The identification of the population group at the highest risk to be screened for melanoma should be based on the risk factors known to be associated with melanoma (10) .
The highest number of both males and females diagnosed with melanoma are from the age group of 60-64 years (7) . The most often reported risk factors for malignant melanoma are fair skin, fair hair and eyes, a family history of melanoma, immunosuppression, age, gender (females under 40 years of age and males over 40 years of age), multiple pigmented naevi, and excessive UV exposure (11) (12) (13) (14) .
As to the negative trend in melanoma, attention should be paid to the fact, among others, that the models derived from the observational epidemiological studies performed in the USA may not be generalizable to the European populations that are substantially more homogeneous than the American ones. In a homogeneous population where the individuals are more similar to each other in terms of the distribution of the risk factors, particular risk factors may vary in weight from those in a population which is ethnically heterogeneous (14) (15) (16) . A case-control study was initiated in 2011 to test the strength of associations between the generally recognized risk factors listed above and the incidence of MM in the Czech population. The aim was to obtain data specific for the Czech population for use in both the primary and secondary prevention of MM.
MATERIAL AND METHODS
The study was designed as a case-control study. The cases were incident, histologically confirmed cases, diagnosed at the Department of Dermatology and Venereology of the Na Bulovce Hospital (NBH) between June 2011 and December 2014.
Controls were selected from other departments of the same hospital to obtain a ratio of two age-matched controls per case. The control inclusion criteria were age ±3 years in comparison with the case and absence of other malignancy. No other selection criterion was used.
The presence of the risk factors in the study participants was determined by clinical examination by a dermatologist using a validated questionnaire developed by the Euromelanoma Task Force of the European Academy of Dermatology and Venereology. The questionnaire contains specific questions targeted at the markers of UV exposure (staying in a sunny country for more than or less than one year when aged under 18 years or over 18 years, number of days spent in a sunny country as an adult, using sunbeds, etc.), hereditary factors (a family history of skin cancer, fair hair and eyes, etc.), and using sunscreen products while tanning or while sun exposed during other activity (16) .
For each risk factor or protective factor, the odds ratio (OR) and 95% confidence interval were calculated and differences in the distribution of the risk factors between cases and controls at the bivariate level were tested by the chi-square test. For multivariate analysis, binary logistic regression was applied. All studied variables were used to develop the model. The stepwise procedure was applied with probability for entry set at 0.005 and the probability for removal of variables from the model at 0.10. All tests were performed at a 5% level of significance.
Binary logistic model on the base of multivariate analysis shows that the main risk factors for malignant melanoma are: skin cancer history, changes in moles and sunbed use.
The IBM SPSS Statistics 20.0 software was used for analyses.
RESULTS
Within this study, 174 cases of MM were identified and paired with 345 controls. At the bivariate level, the controls did not differ significantly from the cases in terms of age (mean age of 59.9 and 58.3 years, respectively, p = 0.282), education, a history of skin cancer in any relative, length of employment/outdoor employment, skin reactivity to solar radiation, getting severely sunburned at age under 18 years, staying in a sunny country, and using sunbeds ( 
analysis of the results -nonsignificant results
Melanoma appeared to be statistically significantly associated with gender, with females being at lower risk of MM. At the bivariate level, MM was negatively associated with multiple pigmented naevi, skin cancer screening on request, using sunscreen products, and having a holiday in a sunny country. The results are summarized in Table 2 .
Binary logistic model showed that at the level of multidimensional analysis, significant predictors of MM are variables concerning gender, changed mole, history of skin cancer, and sunscreen products and sunbeds use. The results are given in Table 3 .
DISCUSSION
The aim of the study was to test the strength of associations between the generally recognized risk factors for MM (3, 10) and the incidence of this disease in the relatively highly homogeneous Czech Caucasian population as well as the usability of these factors to identify the population groups at highest risk for melanoma as target groups for screening. To collect data on exposure to risk factors, a validated questionnaire developed by the Euromelanoma Task Force of the European Academy of Dermatology and Venereology was used (17) . In accordance with the initial assumption that the risk models derived from the experience of sunny countries with heterogeneous populations (18) (19) (20) (21) (22) may not be equally informative for the Czech population; at the bivariate level, no association was found between MM and some variables which are typical surrogate indicators of UV exposure such as length of outdoor employment (less than one year, 1-5 years, 5-10 years, or over 10 years), severe sunburn resulting in blisters at age under 18 years, long-term stay in a sunny country, or use of sunbeds. Neither was skin reactivity to solar radiation associated with MM in this study. In contrast to what is commonly believed, having a holiday in a sunny country appears to be a protective factor for MM, with an obvious biologi- cal gradient where the risk for MM decreases with an increasing length of the holiday in a sunny country. On the other hand, using sunscreen products significantly reduces the risk for MM and individuals having a longer holiday in a sunny country might be more likely to protect themselves better from UV radiation. A possible explanation for some unexpected observations can be joint effects of two or more factors, e.g. using sunscreen products while sun exposed, getting screened for skin cancer on request, or having been screened for skin cancer in the past. It follows that the risk assessment at the bivariate level on basis of the questions of the validated questionnaire can be misleading either due to modifying or confounding effects.
The binary logistic model showed that if mutual effects of specific variables from the validated questionnaire are taken into account, the variables considered as surrogate indicators of UV exposure are reduced to the protective effect of sunscreen products and risk from sunbed use. Another risk factor for MM is a changed mole, which increases the risk for MM about six times. A history of skin cancer is an extremely high risk factor, with an OR of 95.70 (95% CI = 37.24-245.95). The last variable that had an effect on MM is gender, with females being at lower risk for MM than males. From the binary logistic model, it clearly follows that some of the bivariate relationships are confounded (e.g. using sunbeds is not a statistically significant risk factor at the bivariate level) and that only two (using sunscreen products and using sunbeds) of the external factors characterizing UV exposure are relevant, and possibly also differences in behavioural patterns between males and females.
CONCLUSION
Of the 17 factors presented in the validated questionnaire developed by the Euromelanoma Task Force of the European Academy of Dermatology and Venereology, only five were identified as significant predictors of MM. This finding supports scepticism about the generalizability of some MM risk models to a homogeneous Caucasian population. It is not a negative criticism, but rather an attempt to open the discussion about the need for adjusting them to the Central European conditions. Of the directly applicable results of the present study, the risk from using sunbeds needs to be underlined. In this regard, the prevention should target human behaviour. Similarly, using sunscreen products was found to be effective in protecting from MM.
